Algerian coast contains a high species diversity of marine algae; however, there are only few reports on their bio-stimulant properties. Different concentrations of the brown seaweed Cystoseira mediterranea. Extracts were used to determine their efficiency as biostimulant of barley growth and productivity. All growth parameters and chlorophyll content were found to be highest at the 50% concentration. Our results have clearly shown that algerian seaweed extract could serve as an alternative to chemical fertilizers, as is abundant, with high quality, ecofriendly, and deliver environmental and economic benefits to farmers.
Material and Methods

Seaweed collection
Seaweed used in the present study was collected from the coastal area of Bejaia, Algeria (Boulimat 36°48'42.1"N 4°58'53.9"E). The collected seaweeds were hand-picked and washed thoroughly with a seawater to remove all the unwanted impurities. Samples were then brought to the laboratory and washed in tap water for 3 or 4 times to remove epiphytes and adhering sand particles. Cystoseira mediterranea were air dried under shade and powdered in an electric blender.
Preparation of seaweed extract
10 g of algal powder were homogenized in 100 ml of distilled water; the suspension was autoclaved for 20 min/120°C, then left to rest. Finally, the supernatant was recovered in sterile flasks. The extract was taken as 100% and different concentration of seaweed liquid extract: 10%, 30% and 50 % were prepared in distilled water. The seaweed extract was stored at 4°C for further application.
Hordeum vulgare bioassay 2.3.1 Effect of Cystoseira mediterranea extract on seeds germination
Barley seeds with uniform shape, size and color were selected for soaking in Cystoseira extract (10% ; 30% ; 50% and 100%) for one hour at room temperature, in parallel barley seeds soaked in sterile distilled water were prepared as control. After incubation period at room temperature (25±2°C), seeds were placed on Petri plates containing filter paper. Seeds were placed in petri dishes at rate of 13 seeds per plate. All petri plates were placed in the germinator at temperature 25°C.The filter paper was kept moist by regular addition of distilled water for control seeds and Cystoseira extract for treatment seeds (Kumar and Sahoo, 2011) .The germinated seeds were counted every day until the 10 th day of sawing and the results were expressed as percentage of germination. Seeds were considered germinated once the radical was 2-3 mm long. At the end of the experiment, the germination percentage in each Petri plate was determined.
Effect of Cystoseira mediterranea extract on barley growth
Barley seeds were soaked in Cystoseira extract for 1 hour at room temperature. Control seeds were soaked in distilled water under the same conditions. The seeds were planted in pots filled with agricultural soil. The experiment consisted of 5 lots and each lot was composed of 7 pots, the seeds were sawn at a rate of one seed per pot and at a depth of approximately 1 cm. Seaweeds extracts were added at rate of 1 ml per pot. The seeds were watered every 3 days with 10 ml of tap water. The experiment was performed in natural condition at temperature of 23-28°C (day and night) for two weeks (Nabti et al., 2007) .Plant growth parameters were measured after 15 days including shoot length, fresh and dry weight of shoot, fresh and dry weight of root. Fresh weight was determined by measuring the weight of shoots and roots in the fresh state directly after harvest. For dry weight measurements, harvested roots and shoots were dried in a hot oven at 45°C until stabilization of the weight.
Chlorophyll contents
The photosynthetic pigment content was determined as described by Hiscox and Tsraelstam (1979) . 100 mg of fresh matter was cut and placed in a flask containing 7 ml of DMSO (Dimethylsulfoxide). The mixture was incubated at 65°C for 30 minutes. After incubation, the sample was transferred into a 25 ml graduated cylinder and the volume was 
Statistical analysis
Data obtained for plant growth parameters were subjected to multi-analysis of variance (MANOVA) by the least significant difference (LSD) test at p≤ 0.05 with statistical software XLSTAT version 2009.1.02.The values of the parameters analyzed are represented by the mean± SD.
Results
The comparison between the values of different barley growth parameters obtained with the different concentrations of Cystoseira mediterranea extract was performed in order to determine their effect on the improvement of barley 3 growth.
Effect of Cystoseira mediterranea extract on seeds germination
In the first day, no germinated seed were appeared in all treatments (seeds need at least 24 hours under normal conditions of growth). For all the treatments, the germination was accelerated from the second day. A slight difference between the treatments (except for the 100 % extract) was observed. 
Effect of Cystoseira mediterranea extract, on barley growth
The results of different growth parameters values of barley treated or not with the concentrations (10%, 30%, 50% and 100%) of algal extract are shown in the following graphs ( fig. 4 ). 
Effect of Cystoseira mediterranea extract, on chlorophyll contents
The graph below ( fig. 3) shows the values of chlorophyll a, b and total obtained in barley treated with different concentration of Cystoseira mediterranea extract. Different letters indicate significant differences (p≤0.05)
As may be seen in figure 3, 50% and 30% extract improved significantly the amount of chlorophyll a, b and total compared to the control. The effect of 50% extract gave a 16.66%, 9.48% and 13.42% increase on the amount of chlorophyll a, b and total chlorophyll respectively. As for the 30% extract, 14.47%, 12.5% and 10.88% increase were ob-tained on chlorophyll a, b and total chlorophyll respectively. The lowest increase was obtained with the 100% extract treatment. Values are means ± SD 
Discussion
In this paper we examine the biostimulant effect of Cystoseira mediterranea extract on barley growth. The data In contrast to some reports in the literature, there the treatment of barley seeds with different dilutions of Cystoseira mediterranea extract showed that the germination percentage obtained with the concentrations 10%, 30% and 50%
were similar to the control, whereas, the concentrated extract (100%), have influenced negatively the germination of barley seeds (fig 1) . Sivasankari et al. (2006) have showed that grape seeds treated with the extracts of Caulerpa chemnitzia and Sargassum wightii were given a high percentage of germination, this was proportionally related to the concentration of the extracts, the concentration 20% have significantly stimulated the germination and beyond the concentration 50%, the germination was inhibited . Kumar and Sahoo (2011) , reported that the dilution 20% of Sargassum wightii extract stimulated significantly the germination of wheat seeds Triticum aestivum.
Likewise for the other growth parameters, the dilution 10% (0.001g/ml) was less active compared to the concentration 50% (0.05 g/ml) which have significantly stimulated all growth parameters, followed by the concentration 30%
(0.03 g/ml) and the 100% extract (0.1 g/ml) ( fig. 2 ). All these results showed that Cystoseira mediterranea extract exhibited a bioactive potential on barley growth. Recently several studies indicated the ability of seaweeds extract to improve germination, flowering and plant growth. These investigations suggest that the beneficial effects could be due to the presence of some growth regulators, nutrients, polyamines or to the combined effects of some or all of these factors (Jannin, 2012) . Sargassum wightii extract (0.01g/ml) stimulated all the growth parameters of Arachis hypogaea (fresh and dry weight, shoots and roots length, number of branches, leaf surface, chlorophyll content, protein, carbohydrate, Seaweeds are also used to alleviate abiotic stress in plant; this is the case of Ulva lactuca used to restore germination, biomass, chlorophyll and proteins contents in wheat cultivated under salt stress (Arif, 2016; Nabti et al., 2010) .
The seaweed extracts contain several molecules, which can restore or stimulate plant growth.
From the outcome of our investigation, it is possible to conclude that our research into the biostimulant effect of Cystoseira mediterranea extract on the barley growth and chlorophyll content has been successful. The findings support the transition to a biological agriculture,. The exploitation of seaweeds extracts, as biostimulants is a promising alternative to chemicals products (fertilizers).
